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PROBLEM DEPARTMENT.
Conducted by J. 0. Hassler,
Englewood High School, Chicago.
This department aims to provide problems of wrying de-
grees of difficulty which mil interest anyone engaged in the
study of mathematics. Besides those that are interesting per se,
some are practical, some are useful to teachers in class work,
and there are occasionally some whose solutions introduce mod-
ern mathematical theories and, we hope, encourage further in-
vestigation in these directions. All readers are invited to pro-
pose problems a\nd solve problems here proposed. Problems
and solutions will be credited to their authors. In selecting so-
lutions for publication we consider accuracy, completeness, and
brevity as essential. Address all communications to J. 0.
Hassler, 2^01 W. noth Place, Chicago.
Algebra.
4^1. , Proposed by Harry M. Roeser, Washington, D. C.
&'lve:
^+x = y^y,
^+x2 = y^+y.
Solution by R. M. Mathews, Riverside, Cal.
iThese two equations give
^’
. x(x+l) = y^+1),
^(,x+l) = y(ys+l),
and are satisfied by the solutions of the several equations,
^1^} Solutions (0, 0) (0,0).
^ iS;} Solution’C-l.O).
.
y3^1^
~^+1 s 
x(x+l) = y^+l). : ’-
From this last equation,
(^+l)Q/3-{-y24.2) == 2/0/2+1)3^

.
whence
(2/5-!) (2/2 -2/+2)
-
0,
and
i^v^T -i^^/rT"
2/=2» ^=^.
^
y = 1 , x == 1 ,
^+1 ,
V = u^ = T-iTT
^+1
^ +1 ,y == c^, x ==
c^+l
^+1,y == u6, x = .
U +1
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4 ^+1,
^
=
^
=
^1
where co5 == 1.
This gives ten of the twelve solutions. It will be observed that in the
solution of the last system two cubics are solved simultaneously, so that
there should be an equation of the ninth degree in y, whereas it is of the
seventh. Possibly the other two are infinite.
492. Proposed by Harry M. ’Ro^ser, Washington, D. C.
The popular game, "shooting craps," is played as follows :
Two players place a stake. "A" throws two dice. If the sum of the
spots turned up at the first throw totals 7 or 11, he wins; if they total 2,
3 or 12, he loses. If none.of these points are turned, he throws again
and again and wins when he duplicates the point that is turned on the
first throw. He loses if, while attempting to duplicate his point, the dice
turn up 7. feet it be required to demonstrate that the player rolling the
dice has or has not an even chance of winning.
There were no correct solutions received for this problem. Its solu-
tion presents some interesting details, and the Editor feels that many of
the contributors might find pleasure and profit in the excursion into
the theory of chance presented by the problem. It will be repeated.
Editor.
Geometry.
493. Proposed by Norman Anning, Chillizvack, B. C.
An antiquarian finds a brick, 8 inches long, 2 inches thick at one end,
and 1| inches at the other, and covered uniformly with mortar t inch
thick. He reasons that it formed part of a semicircular arch. Find the
span and number of bricks.
I. Solution by Nelson. L. Roray, Meluchen, N. J.
The dimensions of the brick in the arch are: 2,25 inches at one end,
2 inches at the other, and 8 inches long. Then 2.25 inches is the chord
of a circle whose r-adius is
-r+8, and 21 inches is the chord of a circle
concentric with the first, whose radius is x.
Hence, -
1.125 : S+^ == 1 : x,
whence
x=64,
and radius of space is 72 inches.
The central angle of a chord of 2.25 inches in a circle whose radius is
72 inches is easily shown to be about 107.3 minutes.
.’. 10,800107.3 = 100 (number of bricks in arch).
II. Solution by C. E. Githens’, Wheeling, W. Va.
Let AB and AF be the respective distances from the upper end and
the lower end of a brick to the center of the semicircular arch of which
the upper edges of the bricks and the lower edges of the same form ap-
proximately two semicircumferences.
’ Let BD and EF equal one-half the thicknesses, respectively, of the
upper and lower end of a brick, plus one-fourth inch for mortar for
each brick. BD ,== 1.25 inches, FE == 1.125 inches, surface = 20’.1875
square inches. * . .  .
Then
The surface of the arch
-, . ,
c,eeT-""";" = number of bricks.Surface of a brick
By proportion of similar triangles, AB = 85 inches, AF == 76.5 inches.
jr/ (8524-1.252) ~ (Te^+l.^2) \
’2\ 20.1875 / ~
The span = 2 x85 inches = 14 ft., 2 in.
. 107 bricks.
[It will be noticed that the two solvers placed different interpretations
on the statement, "covered uniformly with mortar -one-fourth inch
thick."Editor.]
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494. Proposed by R. T. McGregor, Bangor, Cal.
AB and CD are two parallel chords of a circle, and L and M are their
mid-points, respectively. BM and D’L are produced to meet the circle
again in E and F. Prove that the five following points are collinear:
the points of intersection of BM and DIL, of BC and DA, of -FC and EA,
of the tangents at A and C, of the tangents at B and D.
Solution by Nelson L. Roray, M’etuchen, N. J.
Dl
From the trapezoid LBDM,
2MD .
2LB
CD.
AB
’ 1L
D2
From the trapezoid ABDC,
’ 2A
Dl
1L
-
2A
D2
and 12 || AB.
In the A AEM cut by transversal 13, we have
A3 . El . M4
= 1 . (A)3E Ml 4A
In the A 1BCM cut by transversal FD, we have
Bl^. MD . C6
1M CD B6
Simplifying A X 1 , we get A3 , El_
= 1  (B)
-= 1, and 13 || AB.B 3B Bl
.’. 1, 2, and 3 are, collinear.
ZB2D = zBOD (both meas. by BD).
.’. B, 2, 0, D are concyclic,
and Z2BO == Z2PO,
ZOBD == ZOPD.
.-. Z2BD = Z2PD,
and XCED == ^(SC+CED-RD).
.-. SC = RD andP2 ]! AB.
In same manner, prove P’2 || AB, P’ intersection of tangents at A
id C.an ,
.’. P, 1, 2, 3 and P’ are colinear.
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495. Proposed by Elmer Schuyler, Brooklyn, N. Y.
The sides of a trapezoid in order are 3, 5, 10 and 8, respectively, the
sides that are parallel being .3 and 10. Find the, volume generated by re-
volving the trapezoid about side 5..
I. Solution by J. W. Ogg, Glendale, Arts. Essentially the same solu-
tion by Dewitt T. Weaver and Nelson L. Roray.
Let ABCD be the given trapezoid with its sides 3, 8, 10 and 5 units,
respectively. Let AB’ be parallel to CD.
Required: The volume of the solid generated if ABCD be revolved
around AD as an axis.
Produce CB and DA until they intersect at G. Drop perpendiculars
from C and B to’ DG^ meeting it at the points E and F, respectively.
.Draw BH parallel to F£. ’
Let line ED equal x. Then EC == V 100 X1.
From the similar triangles AB’F and DCE (sides respectively parallel),
we find ^FB == ^.oViOOr’ and AF = %o^.
Now AE = ^x and PE == 5--%of:___ -
.’. BH == 57/io.y and EH == FB = %oVlOO.r2. HC = %oVlOO;r2.
(57/^r)2+(7/loVlOOr2)2 = S\ (rt A BHC.)
Solving:
X = 10/7.-
Substituting,
ED == 10^ EC = 4%V3, FB = l%V3, AF -=- %, FE == 4.
By similar triangles FBG and ECG, !FG == 1%, AG = 3%, and
DG == 71/7.
The solid required is equal to the solid formed by revolving the triangle
DCG about D’G, less the solid generated by revolving the triangle ABG
about AG, or
%. .r.W. (i?V3)2-l/3.^2lA.(-f V3)
77,840’ TT

^
= 712.95    cubic units.
II. Solution by ^R. T. McGregor, Nord, Cal.
460
The centroid of the trapezoid is found to he o’-o V3 from side 3, and
Zii <U
556
the perpendicular from the centroid to side 5 is ^o\/3. The area of the
130
trapezoid is ^-V3. Hence, the volume generated by revolving the trap-
ezoid about side 5, by the theorem of Pappus, is
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130V2 . 2’7r . 556V3 11120 TT.
7
"
"27349^
CREDIT FOR SOLUTIONS.
486. Myra J. Hawes. (l)
487. One incorrect solution. (1)
491. Norman Anning, R. M. Mathews, Nelson L. Roray, five incorrect
and incomplete solutions. (8)
492. One incorrect solution. (!’)
493. C. E. Githens, Arthur B. Hussey, Nelson ’L. Roray, one incorrect
solution. (4)
494. Nelson L. Roray. (1)
49i5. Norman Anning (2), Felix S. Hales, R. M. Mathews, R. T. Mc-
Gregor, J. W. Ogg, Nelson L. Roray, Dewitt T. Weaver, one
incorrect solution. (9)
25 solutions.
PROBLEMS FOR SOLUTION.
Algebra.
492. This problem repeated. See page 172.
506. Selected.
There is some coal on a dock, and coal is running on the dock
through a chute at a uniform rate. Six men can clear the dock in one
hour, or eleven men can clear it in twenty minutes. How long will it
take four men to clear the dock?
Geometry.
507. Proposed by C. E. Githens, Wheeling, W. Va.
Given the center and radius of a circle, to find the side. of the regular
inscribed pentagon by means of the compass alone.
508. Proposed by R. G. Rupp, Hammond, Ind.
Through a given point P, within a given circle draw a chord AB, so
that the ratio AP: PB shall be equal to a given ratio m : n.
509. Proposed by R. T. McGregor, Nord, Cal.
TP and TQ are any two tangents, and TRS any chord of a circle.’ If
V -is the mid-point of RS, and ’QV meets the circle again in P’, prove
that PP’ is parallel to ST.
Trigonometry.
510. Proposed by Norman Anning, Chilliwack, B’. C.
If 17a == TT, prove 16 cos a cos 2a cos 4a cos 8a = 1.
TEN BILLION TONS OF COAL.
The Nenana coal field, Alaska, -will be tributary to the Government rail-
road now under construction from- Seward to Fairbanks. Though the
coal of this field is lignite and hence of low grade, yet it has great value
as a source of fuel and power for Fairbanks and other Yukon placer
camps. The field is about sixty miles south of Fairbanks. It is estimated
by the United States Geological Survey, Department of the Interior, that
the Nenana field contains some ten billion tons of lignite. The Nenana
coal field lies in what is known as the Bonnifield region, which also con-
tains some gold placers that have been mined in a small way for the last
ten years. This district is described in a report, entitled. The Bonnifield
Region, Alaska (Bulletin 501), which can be obtained on application
to the Director of the Geological Survey, Washington.
